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"It Is clear that science progresses through the interplay of ideas, with
contributions from so many different viewpoints and approaches. [...] It
IS the very essence of science that it is common for all mankind. The
feeling of an international community on a world-wide scale that we have
encountered has given an added dimension to our lives.*

B.R. Mottelson, Nobel banquet Speech, 1975

Bridge between nuclear
Science communities

=» Scientists
» Users A. Bohr and B.R. Mottelson
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Made by teachers
More than 350000 copies sold over 50 years = Impact?

Widespread applications of Nuclear data and nuclear techniques
Carbon dating or Astrophysics: Where we come from?

Knowledge dissemination and scientific popularization

=» Unpredicted and
unexpected facts =

’
ESRFANTASTIONES

Solar eruption and Cosmic Rays
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" Physics is an incredible rich discipline: it not only provides us with the basic
understanding of the laws of nature, it also provides the basis of most of
modern high-technology.”

Abdus Salam, The New Physics, 1998

= Particle trajectories =» Nuclear reactions =» Dating

Solar eruption and Earth magnetic field NGC 3184 in the constellation
Ursa Major Gruaud-Larose expertise
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®» Electronic structure of the atoms

= Proton and neutron system i e
® Parton (Quark) structure v
Stardust? “Its ultimate acceptance took well over a decade
o _ and occurred only after inescapable and compelling
Natural and artificial nuclides experimental evidence.” J.1. Friedman
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=» Quarks “up” and “down”
protons and neutrons
=» | eptons
o electrons and neutrinos

= Additional quarks: hypernuclides with strange quarks
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=» Antiparticles: Antimatter?
=» Missing mass of the Universe: Dark Matter? SUSY?
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0.1 N proton o \ proton 1,
t. T Ll " alectron n " electron
Q.| 2 = T
l e - =" anti-neutrino
0.1
neutron
Super-allowed beta decay: neutron
CKM matrix test N proton eleC”?Q N d u electron
% N/.,.f', % ,/'A:‘_—V
B Ti . e ‘. — gr‘iti—neutrino — 'élﬁ’t'i’-‘neutrino
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®» Double beta decay ®» Non pre-emstmg partlcle |
“neutrinoless’ = Beta decay of ionized nuclides

= Beta delayed emissions
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Becquerel

- liot-Curi t-
photographic plate Joliot-Curies set-up

=» Beam development B,
RIB

= Detection technigues
Multidetectors

GSI (Storage Ring)
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=» Mendeleyev table 1869,
Chemical properties, Mass

Number

» H.Becquerel 1896, discovery

of radioactivity
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| » \With Curie, Rutherford, Fermi,
Hahn, Wigner, Bohr, knowledge of
- the nucleus structure

» Soddy, Moseley, De Hevesy,
isotopes
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Relotive no.of negative electrons H Moseley

Radio-elements and Periodic Law. The neutron was not discovered yet.
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Representation of nuclides in a
proton/neutron map system (Fea 1935,
Seaborg, 1940, Segre 1945)
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x [szan ul :zig
- FJf FeTie |
Laut LE S
“u B va iy E. Fermi and E. Segré¢
o Emi =» Segre chart: Exploration of the

Chart done in the Fermi team
with the production of artificial
nuclides

G.T. Seaborg, 1951
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nveR | MEW CHART OF THE ELEMENTS

HELTRON Zeichenerklirungen zu den Tafeln

Popular Science, March 1948
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“Recent experiments indicate that a
trace of radioactive carbon 14 is
normally present in the human body”
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W. Seelmann-Eggebert

“El profesor aleman”
Wall of “Nuclear knowledge” in FZK

» 1958 first edition of the “Karlsruher Nuklidkarte” W. Seelmann-Eggebert
and G. Pfennig from the Karlsruhe Radiochemical Institute.

® 267 stable and 1030 radionuclides for 4 decay modes
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Since the first edition from 1958 to
2008, 7 authors had worked on the
different editions.

G. Pfennig and W. Seelmann-Eggebert, the first two authors
of the Karlsruher Nuklidkarte with G.T. Seaborg, Nobel
Prize winner 1951

wd | :
L - B
g — i - "

H. Klebe-Nebenius, G. Pfeﬂnig and H. Miinzel

G. Zlindel took part to the 2nd edition (1961).

f\

J. Galy, J. Magill, G. Pfennig (2008)
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®» Between the first edition and the 7th edition the
number of nuclides has increased from 1300 to
3000. Theoretical predictions are expecting 6000
possible ground-state nuclides
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beta decay on both sides .
_g roton -:IEIIHE
g Known nuclei
Sc 39
<300 ns
Stable nuclei
P
He 7 MNeutron dripline
29-1072%'s
Neutron number N
n

When number of protons or neutrons are too important ®unbound nuclides
Undiscovered nuclides up to these driplines
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» Element up to 118 (Ununoctium)

Element 117 has not yet be discovered.
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=» Element up to 102 (Nobelium)
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Needs for Nuclear Data (Computer power)

= space exploration, fusion, virus therapy,
Astrophysics, ...
= Nuclear “Renaissance”

Various projects, JEFF(NEA), AIEA
New up-to-date editions (20107}

. ¢ il =7
= @€ &% . New world dynamics
o R 4 = ’ %4 = India, China, Brazil, Argentina, ...
o - -ﬁ:@i’ % : New facilities (IMP)
b i;r W e Internationalization with 11 languages
; R o
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